Identification of two GH27 bifunctional proteins with beta-L-arabinopyranosidase/alpha-D-galactopyranosidase activities from Fusarium oxysporum.
Two distinct extracellular bifunctional proteins with beta-L-arabinopyranosidase/alpha-D-galactopyranosidase activities were purified from the culture filtrate of Fusarium oxysporum 12S. The molecular masses of the enzymes were estimated to be 55 (Fo/AP1) and 73 kDa (Fo/AP2) by SDS-PAGE. They hydrolyzed both p-nitrophenyl beta-L-arabinopyranoside and p-nitrophenyl alpha-D-galactopyranoside with different specificities. Fo/AP1 also showed low activity towards alpha-D-galactopyranosyl oligosaccharides such as raffinose. Interestingly, both enzymes hydrolyzed larch wood arabinogalactan (releasing arabinose) but not carob galactomannan, which has alpha-D-galactopyranosyl side chains. When larch wood arabinogalactan was incubated with excess Fo/AP1 or Fo/AP2, both enzymes released approximately 10% of the total arabinose in the substrate. cDNAs encoding Fo/AP1 and Fo/AP2 (Foap1 and Foap2) were isolated by in vitro cloning. The coding sequences of Foap1 and Foap2 genes were 1,647 and 1,620 bp in length and encode polypeptides of 549 and 540 amino acids, respectively. The N-terminal halves of both proteins had high similarity to putative conserved domains of the melibiase superfamily (Pfam account number 02065). The deduced amino acid sequences of the two enzymes indicate that they belong to glycosyl hydrolase family 27. Moreover, the C-terminal regions of both proteins contain a putative family 35 carbohydrate-binding module.